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cine. He received both Ph.D. and M.D. degrees from Yale University and 
took his internship and residency training at the Johns Hopkins Hospital. 
He is currently director of a graduate training program in diseases of con- 
nective tissue, which constitute his main research interest. 
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is Professor and Director of the Department of Medicine at the Johns 
Hopkins University and Hospital. He received his M.D. and completed his 
hospital training in the same medical institutions. His further training in- 
cluded two years at the National Institute for Medical Research in London 
and another year at the Johnson Foundation for Biophysics in Philadelphia. 
His research interests are primarily concerned with experimental thera- 
peutics. 


DURING THE PAST decade there has been increasing inter- 
est in those diseases which involve connective tissues. Among 
this group is systemic lupus erythematosus (hereafter desig- 
nated as SLE), which is distinguished by a prolonged clinical 
course characterized by remissions interspersed with periods 
of active disease. During its course a multitude of serum pro- 
tein abnormalities may develop, among them being that pro- 
tein responsible for the formation of the L.E. cell which 
distinguishes this disease from others in this group. There 
are characteristic pathologic changes in the connective tissue 
which may furnish the basis for the great variety of clinical 
manifestations which develop during this illness. 

The initial description of the systemic form of the disease 
was made by Kaposi in 1872. Osler, in 1905, described essen- 
tially all of the varied clinical manifestations known to occur 
and recognized that cutaneous lesions were not always found. 
His remarkable description still serves as an excellent clin- 
ical definition: “by exudative erythema is understood a dis- 
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ease of unknown etiology with polymorphic skin lesions, 
hyperemia, edema, and hemorrhage—arthritis occasionally, 
and variable number of visceral manifestations of which the 
most important are gastrointestinal crises, endocarditis, peri. 
carditis, acute nephritis and hemorrhage from mucosal syr. 
faces. Recurrence is a special feature of this disease and 
attacks may come on month after month or even throughout 
a long period of years. The attacks may not be characterized 
by skin manifestations. The visceral symptoms may be 
present and to the outward view the patient may have no 
indications whatever of erythema exudativum.” This excellent 
clinical description lay dormant for many years and it was 
not until 1948, with the advent of the Hargraves L.E. cel] 
test, that the variable pattern and the multiforme evidences 
of this disease became clearly recognized and the frequency 
of its occurrence realized. 


PATHOLOGY 


The connective tissues are composed of cells both fixed and 
migrating which are imbedded in a matrix consisting of an 
amorphous mass and a meshwork of minute fibrils. The amor. 
phous material, commonly referred to as ground substance, 
consists largely of mucopolysaccharides and mucoproteins. 
Within it, the fibrils are arranged in strands. The fibers thus 
formed are fairly well defined as to their chemical and physi- 
cal properties and are divided into three types—collagen, 
reticulin and elastic fibers. The histologic changes observed 
in this disease are revealed by the increase in deep meta- 
chromatic staining of the intercellular ground substance and 
by swelling and fibrinoid degeneration of collagen fibers form- 
ing homogeneous, eosinophilic masses. In some of the affected 
areas Klemperer has observed deep-purplish-staining masses 
(hematoxylin bodies) which consist of depolymerized desox- 
yribosenucleic acid, derived from the enzymatic disintegra- 
tion of nuclear material. This is the abnormal chromatin 
material observed in the L.E. cells. 

There may be a paucity of gross anatomic lesions at au- 
topsy, and even in patients who die during a period of intense 
activity of the disease, few characteristic histological lesions 
may be discernible. Among the typical lesions are the ver- 
rucous changes in the endocardium described by Libman 
and Sacks, “wire-loop” lesions in the kidney, periarterial 
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fibrosis in the spleen and focal lesions in the myocardium and 

cardium. The typical arterial lesion is one of subendo- 
thelial fibrinoid necrosis with proliferation of fibroblasts but 
only slight inflammatory reaction. Terminally there is often 
diffuse glomerulonephritis. 


CLINICAL MANIFESTATIONS 
GENERAL OBSERVATIONS 


Sex, race, age. SLE is largely a disease of women in the 
child-bearing age group. In several large series, between 78 
and 91% of cases were in females. The disease usually be- 
gins in the third or fourth decade, but may start as early as 
2 years or as late as 67. The racial distribution usually paral- 
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Fic. 1.—Age at onset and the sex and race incidence in 105 cases of 
SLE. (From Medicine 33:291, 1954.) 


lels that of the hospital population as a whole. The age at 
onset, sex and race distribution in our first 105 cases are 
seen in Figure 1. 

Course. The clinical picture of the disease at onset may 
vary greatly. There is little difficulty in recognizing the pa- 
tient with the classic acute attack. The course of the illness 
may be very fulminating, leading to a fatal outcome in a few 


) weeks or a few months. Table 1 shows the summary of events 
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in a young colored woman who died four weeks after the evider 
initial symptoms appeared. The onset in this type is usually maliti 
quite sudden and is accompanied by high fever. In most ip. reduct 
stances a classic butterfly erythema is noted. The patient is thoug 


usually very weak and complains of pains in the joints and evider 
frequently in the muscles with some tenderness. Except for Urina 
ts 
TABLE 1 
D. B. (#281005) Adm.: July 2, 1953 cagr | Years: 
Died: July 16, 1953 of val 
History: Previously healthy. organ 
2 weeks: Stiffness in fingers and wrists, progressing to elbows and be in’ 
knees without swelling. beas 
1 week: Fever, sore throat, pleuritic pain. No response to antibiotics; tous 
progressively more lethargic. } 
Examination on admission: Pome 
Fever and tachycardia. the Ww 
Erythematous eruption over cheeks, arms, back, thighs. the in 
Tenderness of fingers, wrists, elbows, knees, without heat or swelling. and i 
Very slight generalized lymph node enlargement. pathic 
Course during 2 weeks in hospital: neun 
Temperature varied, 101-105. P 
Rapid increase in size of lymph nodes. acute 
Progressive dyspnea with some orthopnea. many 
RAales developed at lung bases. manif 
Pleurisy with effusion. onset 
Pericardial friction rub, gallop rhythm. 
Combativeness, disorientation, convulsions. alway: 
Ptosis of left lid and weakness of left arm, bilateral plantar flexor aching 
responses. will n 
Retinal cytoid bodies. and a 
WEC 25,000, serum globulin 3.0 Gm. %, L.E. cell test negative. , 
Spinal fluid: 350 PMN cells/mm.¥’, culture sterile, sugar normal. pad re 
portar 


nosis 
the fever, prostration and cutaneous lesions, there may be that t 


little to find on physical examination except, perhaps, a peri- episod 
cardial or pleural friction rub and an accumulation of fluid ing wl 
in one or both of these serous cavities. There is usually be ac 
tachycardia, and in many instances a gallop rhythm is noted. comm 
Pulmonary manifestations are common, although the physi- and ¥ 
cal signs associated with pneumonitis may not be more than vary ¢ 
a few basilar rales. The lymph nodes may be enlarged, but on one 


the spleen is not often palpable. In the severe form of the may | 
disease, central nervous system manifestations are not infre- find o: 
quent, and there may be psychotic behavior, convulsions or weeks 
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localizing neurologic manifestations such as hemiplegia or 
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evidences of pyramidal tract involvement. Hematologic abnor- 
malities are almost always present. The hemoglobin may be 
reduced to 10 Gm. or below. There may be leukopenia, al- 
though occasionally, as in the case presented, leukocytosis is 
evident. The sedimentation rate is usually greatly elevated. 
Urinary abnormalities are frequent and include hematuria, 
casts and albuminuria. 

In most cases, however, the disease is chronic, lasting for 
years, the periods of activity being punctuated by remissions 
of varying degree and duration. In the beginning a single 
organ system such as the joints, skin, kidneys or lungs may 
be involved. When a physician encounters what appears to 
be a single system disorder such as arthritis or an erythema- 
tous dermatitis, it is important that the background be 
searched for past illnesses which may be related. Because of 
the wide variety of organ systems which may be involved, 
the initial diagnosis made in these cases is extremely variable 
and includes rheumatic fever, rheumatoid arthritis, idio- 
pathic thrombocytopenia, pleurisy due to other causes, virus 
pneumonia, Raynaud’s disease, acute nephritis, epilepsy, 
acute psychosis, drug reaction, scleroderma, tuberculosis and 
many others, including bacterial endocarditis. The initial 
manifestations may be so vague that it is difficult to date the 
onset of the disease. The patients may recall that they have 
always been sensitive to the sun or have had recurrent mild 
aching in the joints since early life. On most occasions they 
will not recognize the connection between the present illness 
and a past one such as a pleurisy or skin eruption and will 
not report it unless questioned specifically. It is very im- 
portant for the physician to recognize that the clinical diag- 
nosis of SLE can be consistently made only if it is appreciated 
that the disease has a protracted course, unfolding in an 
episodic manner over many years. This protracted course dur- 
ing which various organ systems are implicated in what may 
be a complicated and often confusing sequence, is the most 
common course for this disease to follow. Its intensity waxes 
and wanes. The spontaneous remissions which may occur 
vary greatly in their degree. The patient may be severely ill 
on one occasion and rather quickly become seemingly well or 
may have only minor complaints accompanied by little to 
find on physical examination. Such remissions may last for 
weeks, months or, in some instances, many years. The more 
common picture, however, is for the patient, during a remis- 
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sion, to have certain minor residuals such as slight malaise, 
a little anorexia or mild arthralgia, and abnormalities may be 
found on careful examination of the blood and urine. 

In other cases the disease may begin with involvement of 
several systems. During periods of exacerbation following a 
remission, the clinical picture is also variable and, as in the 
initial episode, there may be involvement of only one or of 
several organs. Table 2 shows the abbreviated life table of a 


TABLE 2 
L. W. (#240496) 14th Adm., Oct. 1953 C49F 
1n YEARS Event 
32 (1936) Acute pleuritis, polyarthralgia intermittently. 
42 (1946) Fever, nausea, vomiting, bloody diarrhea, 3 wk. 
45 (1949) Exertional dyspnea, mitral systolic murmur, erup- 


49 (June, 1953) 


49 (Oct., 1953) 


50 (Jan., 1954) 


tion on face and trunk called “scabies.” 

Abdominal cramps, rectal bleeding; (5 Ib. weight 
loss over 5 yr.); Het. 21, STS* doubtful, globulin 
5 Gm. albuminuria. 


Crampy pain left lower quadrant, intermittent he 
maturia, mild sweats; Hct. 17, NPN 71. Urine 
loaded with WBC and RBC. Culture E. coli; LE. 
cells +. Developed evidence of myocardial involve- 
ment with mild failure. 

After treatment of urinary infection and steroid 
therapy, has been asymptomatic and stable since 
discharge. 


*Serologic test for syphilis. 


colored woman, 49, who had 14 hospitalizations in 17 years 
for episodes of illness punctuated by periods of partial or 
complete remission. 

PRECIPITATING FACTORS AT ONSET. A number of factors 
may be related to the onset of or the exacerbation of the 
cutaneous and other manifestations of this disease. The pa 
tient may have noted sensitivity to the sun or ultraviolet rays, 
which may be followed not only by a violent cutaneous reac- 
tion but the full-blown clinical picture of acute systemic 
lupus. Patients may have had a susceptibility to infections 
for a long time such as sore throat. The presence of a focal 
infection or reaction to an immunologic procedure, such as 
the tuberculin test, or a tooth extraction may have been related 
to the onset of the illness. Frequent attacks of pneumonia are 
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not uncommon in the history. There may also be a story of 
unusual reaction to various types of drugs. Severe illness has 
been particularly known to follow the administration of gold, 
sulfonamides or penicillin. Many of these patients have been 
under periods of prolonged tension before the onset of the 
clinical illness. They may state that they have been in chronic 


ill health without sufficiently important symptoms to seek a — 


doctor’s advice or to remain in bed, but sufficient to restrict 
normal activities. A wide variety of allergic phenomena have 
been noted to occur after the onset of the disease, but these 
are uncommonly noted before this time. This suggests that 
the development of SLE may give rise to a state of altered 
reactivity associated with the more frequent occurrence of 
allergic manifestations. Most prominent among these precipi- 
tating factors has been the repeated acute exacerbations 
noted to follow drug reactions, giving at times the appear- 
ance that a particular drug or other allergic reaction initiated 
the disease process. Usually, closer analysis reveals the prior 
existence of symptoms. 

PROBLEMS OF INTERCURRENT ILLNESS. The sudden appear- 
ance of an acute illness in a patient with a chronic disease, 
such as SLE, creates special problems in diagnosis which are 
of practical importance. Such an acute illness may represent 
a sudden increase in activity of the underlying disease proc- 
ess, a complication brought about by the treatment, or onset 
of a new and basically unrelated illness. This difficulty is 
compounded by the fact that the lesions of SLE may develop 
in almost any area of the body, and thus, acute exacerba- 
tions may simulate almost any other disease. The situation is 
further complicated by the fact that many patients with SLE 
are receiving steroid therapy, which in itself is associated 
with certain untoward effects and may have an adverse in- 
fluence on certain infections such as tuberculosis. Accurate 
diagnosis of the cause of any such acute episode is impera- 
tive because of the therapeutic implications. For example, 
steroid therapy would benefit the patient who has the type of 
pneumonitis associated with lupus erythematosus, but the 
outcome might be fatal if a bacterial infection were unrec- 
ognized and appropriate antibiotic therapy not instituted. A 
few brief examples might serve to re-emphasize these points. 


A woman, aged 34, had had intermittent episodes of active SLE 
for 16 years. She developed pain in the lumbosacral spine which 
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did not improve during treatment with cortisone. She was later 
operated on and a ruptured disk was found. 

A woman, aged 52, had had arthritis and a typical butterfly 
eruption for 18 months, accompanied by a pleural effusion and 
leukopenia. Generalized convulsions developed and she became 
aphasic. There was hematuria and nonprotein nitrogen rose to 58 
mg. %. At autopsy the renal manifestations were proved to be the 
result of kidney abscesses, and a large meningioma was found, 
She had lesions of SLE, but none were found in the kidneys or brain, 

A colored girl, aged 13, was known to have had systemic lupus 
for three years. She developed high fever, and there were signs of 
a pericardial effusion. She died during this illness and was found, 
in addition to SLE, to have staphylococcal septicemia with multiple 
abscesses in the heart muscle and purulent pericarditis. 

A white woman, aged 41, had had recurrent episodes of arthritis 
and a typical butterfly eruption over a period of eight years. She 
had a shaking chill and evidence of pneumonitis at one lung base. 
She improved on penicillin but, after the drug was discontinued, 
had another chill and pneumococci were found in the blood stream. 
Once more she responded to penicillin, but only temporarily, She 
was in uremia and received initially only 25 mg. of cortisone daily, 
which was gradually increased to 100 mg. over a period of one 
month. At autopsy, unsuspected miliary tuberculosis was found as 
well as the lesions typical of SLE. 


SPECIFIC MANIFESTATIONS 


The frequency of each of the various manifestations of 
SLE during the course of the disease is presented in Table 3. 
Individual data from four different series of cases are in- 
cluded. It seems important also to describe briefly some of 
the characteristic features of the disease in certain special 
areas. 

JOINT INVOLVEMENT. Arthritis or arthralgia appears in 
most cases. Usually there is mainly arthralgia with mild or 
no soft tissue swelling and without redness or much local 
tenderness. However, the joints may exhibit marked signs of 
inflammation, and skeletal deformities indistinguishable from 
those of rheumatoid arthritis may develop. Frequently seen 
is tenderness in the muscles and periarticular tissues, and 
there may be marked muscular atrophy in certain areas. 
Typically, the severity of the discomfort is greater than one 
might expect from the objective evidences of arthritis. The 
pains are most often migratory, although localization in a few 
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joints, particularly the hands, wrists and knees, is quite com- 
mon. 

CUTANEOUS LESIONS. Most patients have a cutaneous erup- 
tion, usually erythematous, at some time during the course. 
The most frequently involved areas are the face, neck, V-area 
of the chest and the extremities, particularly the fingers. 
There is great variability in the appearance of the skin le- 
sions, depending on their stage of development. In the patient 
with the systemic disease one may see the patches of scarring 
and the telangiectasia of a chronic lesion. Occasionally, 
changes resemble scleroderma, and subungual hyperkeratosis 
may be noted. Alterations in pigmentation, darkening or 
vitiligo, are not uncommon and alopecia is occasionally seen. 
A few patients have tender subcutaneous nodules and others, 
purpuric lesions. There may be ulcerative lesions of the buc- 
cal mucosa, and moniliasis of the mouth has been noted. 
The most familiar types of skin lesions are the erythema in- 
volving the butterfly area of the face (Plate 1, A), and char- 
acteristic erythematous lesions on the end of the fingers, 
especially about the nail beds, and on the thenar and hypo- 
thenar eminences (Plate 1, B). Urticaria and angioneurotic 
edema are also frequently noted. 

Relation to discoid lupus erythematosus.—Most authors 
feel that there is a connection between discoid lupus ery- 
thematosus and the systemic disease. Haserick has pointed 
out that there are a number of findings common to both: (1) 
The skin lesions and their distribution. There are cases in 
which the scarred, atrophic, well demarcated discoidal lesions 
merge into the more characteristic diffuse erythematous re- 
action of the systemic disease. (2) Changes in the involved 
skin of discoid lupus vary only by degree from the acute 
form of the disease histologically; both show evidence of 
atrophy, follicular plugging and liquefaction degeneration. 
(3) Photosensitivity is seen in all types of lupus erythema- 
tosus. (4) Certain of the protein abnormalities have been 
described in both situations. (5) Familial tendency has been 
noted, in which one sibling has systemic lupus and another, 
discoidal L.E. (6) Numerous observers have noted patients 
with SLE, who first had the chronic discoidal form for long 
periods. Also, patients with the acute form may develop 
chronic skin lesions after treatment with steroids. 

RESPIRATORY SYSTEM. Dyspnea is a frequent complaint 
and may result from one or more respiratory disturbances, 
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TABLE 3.—PeERcENTAGE INCIDENCE OF CERTAIN MANIFESTATIONS 


oF Systemic Lupus ErRYTHEMATOSUS* 


Number or Patients 


Harvey et Dubo J me pas & 
al. (105) (62) (44) Oa 
General 
Weight loss 71 82 100 | 74 
Fever 86 97 95 | 100 
- 85 52 68 
All types 91 
Butterfly 39 43 
Photosensitivity 11 40 58 
Pigmentation 12 16 
Purpuric 9 — 15 
Mucosal 14 11 18 
Hives 7 = 
Alopecia 3 51 
Raynaud’s 10 26 16 6 
Joints 
Arthritis and arthralgia 90 90 77 | 85 
“Typical rheumatoid” with 
deformity 27 31 12 
Lymph nodes 
General enlargement 34 42 37 68 
Local enlargement 24 
Splenomegaly 15 8 27] 41 
Hepatomegaly 32 34 29 | 44 
Jaundice 3 ll 12 
Eyegrounds—total 30 32 20 28 
Cytoid bodies 24 
Hemorrhages 10 
Exudates 5 
Lungs 
Pleurisy 56 60 50 
with effusion 16 55 39 24 
Pneumonia; lupus 22 20 
bacterial 23 
Cardiac 
Total 52 —_ 70 
Enlarged heart 15 34 
Cardiac failure 8 24 
Systolic murmur 44 42 55 | 71 
Libman-Sachs lesions 12 (of 38 
autopsied ) 
Pericarditis 45 44 23 18 
Myocarditis (incl. gallop 
rhythm ) 16 (of 38 18 21 
autopsied ) 
Hypertension 14 18 | 32 
Conduction defects 5 
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TABLE 3 (cont.) 
Numser or Patients 
Jessar Shearn & 
Harveys et al Pi rofsky 
Gastro-intestinal 
: Nausea 14 36 50 
Vomiting 11 40 18 
Diarrhea 8 21 
Hemorrhage 5 
Abdominal pain 7 37 22 | 35 
sphagia 
“ 24 15 
Genito-urinary 
Renal—total (some abnor- 
mality such as albumi- 
nuria, abnormal sedi- 
ment) 65 57 70 | 62 
Renal (mild) 39 
(mod.—severe ) 23 
(uremia) ll 16 
Menorrhagia 14 
Central nervous system 
Psychoses 19 29 9 
Convulsions 17 31 7 15 
Hemiplegia 2 2 
Biologic false pos. STSt 15 33 28 19 
Positive skin biopsy 11 (of 19) | 52 (23) 
Positive lymph node biopsy 1 (of 13) 
Positive muscle biopsy 1 (of 12) 
Leukopenia (1 count below 
4,500) 68 70 | 74 
Anemia (below 11 Gm.) 78 78 95 | 97 
Thrombocytopenia 26 10 31 
LE. cell test (% pos. no. 
performed ) 82 (96) 69 (60) 94 (31) 


*From Medicine 33:291, 1954. 
tSTS = serologic test for syphilis. These were not proved by the nema immobiliza- 
= test. They indicate positive tests of the routine type which were of low titer in the 
absence of definite history of or lesions pathognomonic of syphilis. 


including pneumonitis, pleural and pericardial effusion, pul- 
monary edema or heart failure. Pulmonary manifestations 
usually present the signs suggestive of chronic consolidation 
and must be differentiated from complicating pulmonary in- 
fections or lung involvement due to other causes. Rales, 
when heard, are usually located over the basilar portions of 
the lung fields, but outspoken signs such as dullness and 
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change in the character of the breath sounds are unusual, 
Occasionally patients with SLE give a history of “virus 
pneumonia” which preceded by a number of weeks, or longer, 
other manifestations of the disease. A not infrequent radio. 
logic finding is elevation and fixation of one or both dia. 
phragms with areas of platelike atelectasis above. 

CARDIOVASCULAR MANIFESTATIONS. Numerous clinical find- 
ings referable to the cardiovascular system may appear at 
various stages during the disease. Raynaud’s phenomenon has 
been noted in as high as one-third of the patients in certain 
series. Pericarditis is a frequent finding, but only occasion- 
ally is there an effusion of sufficient magnitude to be of func- 
tional importance. Significant myocardial involvement is 
present more often than generally realized, and on numerous 
occasions patients have been noted to have heart failure 
on this basis which improves with steroid therapy. Many 
patients have a systolic apical murmur, the presence of which 
is not always associated with the finding at postmortem ex. 
amination of the endocardial lesions described by Libman 
and Sachs. 

RENAL INVOLVEMENT. Disease of the kidney due to SLE is 
common and often is responsible for death of the patient. 
Recent studies by Muehrcke and his collaborators have added 
greatly to our knowledge of this phase of the disease. They have 
studied, in addition to the kidneys from 39 autopsies, serial 
renal biopsies from 34 patients with SLE. The earliest lesion 
observed was a focal glomerulitis with fibrinoid change and 
cellular accumulation. There was then progression to a dif- 
fuse glomerulitis accompanied by thickening of the basement 
membrane, the appearance of “wire-loops” and glomerulone- 
phritis with epithelial crescent formation. They described two 
groups of edematous patients. In one the clinical picture was 
that of the nephrotic syndrome with hypercholesteremia, and 
histologic examination revealed glomerulonephritis with tubvu- 
lar degeneration and interstitial edema. The second group, 
which they termed “pseudonephrotic syndrome,” was accom- 
panied by low serum cholesterol, and histologic study dis- 
closed ischemia of the glomerular tuft with fibrinoid deposits 
and hyaline thrombi. They believed that since 1949 glomeru- 
lonephritis has been observed more often in patients with this 
disease and suggested that this may be due either to steroid and 
antibiotic therapy or to the prolongation of life resulting from 
the use of these forms of treatment. They noted a correlation 
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between the urinary findings and the histologic picture in the 
kidney at biopsy. When there was focal glomerulitis, white 
blood cells and white blood cell casts were noted in the urine. 
Proteinuria was associated with diffuse glomerulitis. Renal 
function was impaired when the patient had subacute glo- 
merulonephritis, while hypertension and a fixed specific grav- 
ity accompanied chronic glomerulonephritis. 

GASTROINTESTINAL MANIFESTATIONS. Symptoms and signs 
referable to the alimentary tract include anorexia, nausea, 
vomiting, diarrhea and abdominal pain of sufficient severity 
to simulate an acute surgical condition of the abdomen. 
Dysphagia has been reported, and extensive esophagitis with 
ulceration may be found. The abdominal cramps may be as- 
sociated with hemorrhage from the bowel. Hepatomegaly is 
not an outstanding feature and jaundice is rare. Enlargement 
of the spleen occurs in only 15-20%. Regional or generalized 
involvement of lymph nodes, on the other hand, is present 
in more than half the patients. 

NERVOUS SYSTEM MANIFESTATIONS. Involvement of the 
central nervous system with SLE may express itself in sev- 
eral different ways and is being recognized with increasing 
frequency. There may be confusion, disorientation, restless- 
ness and irritability. A psychotic picture with delusions and 
hallucinations sometimes develops, and convulsions have 
been observed in a number of patients, particularly during 
very active phases of the disease. Convulsions may appear in 
episodic fashion as the initial manifestation, a diagnosis of 
idiopathic epilepsy being incorrectly made. Other findings 
that have been noted include hyperreflexia, clonus, positive 
extensor toe response, ptosis, hemiparesis and motor aphasia. 
Neurologic dysfunction, in our experience, has developed 
almost invariably during a very active phase of the disease, 
and since nervous system alterations were so commonly asso- 
ciated with an exacerbation, they represent ominous signs. 
When large doses of steroids are given, psychosis seems to 
develop more frequently in patients with SLE than under 
equivalent doses in patients with other diseases. Careful note 
should be made of the patient’s emotional status before ster- 
did therapy is begun, and such therapy should be adminis- 
tered cautiously when a personality disturbance is evident. 
Over 25% of the patients have retinal lesions, the most typi- 
cal of which are the small, fluffy white spots in the nerve 
fiber layer of the retina referred to as “cytoid bodies.” 
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ETIOLOGY OF THE FALSE POSITIVE SEROLOGIC TEST 
FOR SYPHILIS 


Except for such studies as Muehrcke and Kark’s, in which 
the natural history of the disease is correlated with histologic 
changes in the kidney, information has been collected largely 
by retrospective analysis after the diagnosis is proved. As a 
result, most studies designed to clarify the natural history of 
SLE are based on patients who at the time of diagnosis had 
relatively advanced disease. An opportunity to make a for. 
ward-looking, rather than a retrospective, analysis of the 
natural history may be afforded by an investigation going on 
for a number of years under the direction of Dr. J. E. Moore 
and designed originally to study the etiology of the chronic 
biologic false positive (BFP) serologic test for syphilis (STS), 
The starting point was the routine discovery of a laboratory 
abnormality in individuals most of whom were in quite good 
health at the time and the rest of whom sought a physician’s 
advice for minor symptoms probably in most instances un- 
related to systemic lupus. Periodic observations of the pa- 
tients have been made and certain laboratory data acquired 
during the developmental period of the disease before and 
at the time the earliest manifestations were occurring. 

The studies to date suggest that a valid negative trepo 
nemal immobilization test (TPI) repeated on separate speci- 
mens of serum is capable of differentiating between syphilitic 
infection and the BFP phenomenon with an error of no more 
than 2% if patients with treated early syphilis are excluded, 
provided there is definite clinical evidence that the patient 
does not have syphilis, especially tabes dorsalis or congenital 
syphilis, and if a careful epidemiologic examination of family 
and sex contacts is made. The acute BFP reaction is char- 
acterized by its appearance during or shortly after a number 
of acute infectious diseases of varied etiology and by the fact 
that it disappears spontaneously within a few weeks or 
months after the illness has subsided. The chronic variety, 
however, is not preceded by any identifiable infection and 
the seropositivity persists for many years or even a lifetime. 
For admission of a case to this study of chronic BFP reactors, 
Moore and his group have set several standards. The sero- 
positivity must be known to have been present for at least 
one year; there must be no history of infection with syphilis 
or any physical evidence of the disease; and the spinal fluid 
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must be normal. The absence of exposure must be epidemio- 
logically verified by examination of family and sex contacts. 
The BFP phenomenon must be also verified by at least two 
negative TPI tests on separate specimens of serum. 

Most of the 148 patients who fall into this category and 
who have been followed for an average of six years had their 
positive STS discovered in purely routine fashion; that is, 
premarital, antepartum or pre-employment serologic testing, 
volunteering for blood transfusion, or entry into the Armed 


TABLE 4.—EtroLocic BACKGROUND (CLINICAL) IN 
148 CHronic BFP Reactors* 
(As of Nov. 1, 1954) 


CuricaLty NorMaL 

sex | Tom | | | Guat | 

M 44 J 1 9 3 18 6 6 
25% 

F 104 9 6 36 3 25 7 19 
49.0% 

rea | | | |= | ae | 


*From J. Chronic Dis. 1:297, 1955. 
{Seteoee vascular disease (usually SLE). 


Services. For the most part the patients regarded themselves 
as completely healthy at the time. During the follow-up, pe- 
riodic examinations were made and pertinent laboratory 
studies obtained on repeated occasions, including urinalyses 
with study of renal function, blood studies including hemato- 
logic, serologic and chemical observations, with the interest 
centering chiefly on abnormalities in the serum protein pat- 
tern. 

The population from which this study grew consisted of ap- 
proximately 500 white private patients of upper educational 
and socioeconomic status, 40% of whom were routinely discov- 
ered to be seropositive reactors without evidence of syphilis. 
It is evident from the study that the chronic BFP phenome- 
non predominates in females (70% ) and that it develops 
rather early in life, a large percentage of the patients being 
under age 25. Table 4 shows the etiologic diagnoses made in 
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these patients during the period of study. Only one of the 44 
males, in contrast to 9 of the 104 females, has developed SLE 
as verified by the demonstration of L.E. cells or by typical 
histologic lesions at autopsy. In this group the L.E. cell phe. 
nomenon is usually a late development, appearing only after 
other manifestations of SLE have been present in some cases 
for many years. In addition, one male and six females have 
developed rheumatoid arthritis, which is usually mild. It is 
possible that in some of these cases arthritis represents the 


TABLE 5* 
SLE (13-yr. course from first discovery seropositivity; patient well Ay 
A.C.G, Adm. 1941 W 
Ace, In YEARS Event 
24 (1941) U.R.I. STS +. 


24 (3mo.later) P.E. 0. STS: WaR 18 u.; flocs. 4 u. 


26 (Jan.,1943) Pregnant 2 mo. Toxemia. Miscarriage at 5 mo. 
10 days later severe jacksonian fit. 


32 (1949) Pregnant; mild toxemia; normal child. 
32-34 “oe polyarthralgia and arthritis fingers, lasting 
yr. 

34 (1951) Pregnant. PE 0. STS +. TPItO. Mild microcytic 
anemia. CSR 30. CF 4+. T.T. 5.9 Glob. 2.5 LE. 
cells 0. 

36 (1953) Pregnant. No toxemia. Normal child. 

31-36 Raynaud’s disease (fingers). 


36 (Feb., 1954) Postauricular lymph nodes; otherwise 0. Not now 
anemic, W.B.C, 2,700. STS: WaR 64 u., flocs. 4u. 
TPI 0. CF 4+. T.T. 6.0 Glob. 3.7. L.E. cells +. 


*From J. Chronic Dis. 1:297, 1955. 
+TPI = treponemal immobilization test. 


first and, thus far, the only manifestation of SLE. Another 
45 cases have been listed by these observers as having devel- 
oped “probable collagen-vascular disease” on clinical grounds 
alone; that is, these patients have had multiple episodes of 
illness characterized by manifestations frequently seen in 
patients with proved systemic lupus. In most of these pa 
tients abnormalities in the serum gamma globulin have been 
found and a variety of hematologic changes noted. To repre- 
sent clearly the evolution of the disease in these patients, a 
life table of one who began with a positive STS at a time 
when clinically well and who 13 years later was found to 
have L.E. cells is presented (Table 5). 

It is of interest that no patients with the clinical picture of 
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periarteritis nodosa, scleroderma or dermatomyositis have ap- 
peared. This study adds further weight to the fact that the 
laboratory evidences of protein abnormality usually, although 
not necessarily always, precede by a matter of months, or 
even at times many years, any clinical manifestations of the 
disease. The study clearly demonstrates also that the false 
positive serologic test for syphilis does not carry with it the 
benign prognosis it was previously thought to have. At this 
stage it would appear that the disease pattern which these 
patients tend to develop has resemblances to the events which 
take place in patients with verified SLE, and, indeed, an im- 
pressive number of these patients have eventually developed a 
positive L.E. cell test. The fact that the L.E. cell phenomenon 
may be quite a late development in patients with this disease 
may help to explain the fact that many patients who do not 
have a false serologic test may exhibit a clinical picture 
seemingly typical of SLE, but the diagnosis cannot be sub- 
stantiated by the finding of L.E. cells. Just as in lupus, the 
disease which develops in these false reactors appears to be 
a chronic one which lasts over many years and is character- 
ized by episodic periods of illness interspersed with periods 
during which the patient may be surprisingly well. These 
patients may suddenly develop an accelerated phase of the 
disease with a serious and critical illness. 

Certain objections to this type of study have been recog- 
nized by the group. The clinical material is, of course, se- 
lected on the factor of identification of the chronic BFP 
phenomenon. It does not take into account the large number 
of people who are chronic BFP reactors but are not recognized 
as such. The date of onset of the serologic positivity is not 
known in most instances. Of greater importance is the fact 
that the course of systemic lupus in chronic BFP reactors may 
differ from that in the much larger number of patients with 
SLE who do not develop this phenomenon. However, in spite 
of any limitations, this study is of great interest and impor- 
tance, as it may shed invaluable light on our knowledge of 
the natural evolution of this chronic illness. 


LABORATORY FINDINGS 
HEMATOLOGIC MANIFESTATIONS 


In almost every patient one or more hematologic abnor- 
malities appear at some time during the course and, in a 
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few patients, are the major, or at times the initial, dysfunc. 
tion. Such patients may be mistakenly considered to have a 
primary disease of the blood or blood-forming organs. 

Anemia is present in about 80% of the cases and is char. 
acteristically normocytic and normochromic. It is usually 
more profound in those with prolonged or severe illness, In 
most it develops slowly and then stabilizes, despite further 
progression of the disease. The anemia is usually only mod- 
erately severe and does not require blood transfusions. When 
transfusions are needed, the severity of the anemia is usually 
at least partly the result of hemorrhage, renal insufficiency 
or a superimposed infection. Examination of the bone mar. 
row usually reveals normal erythropoietic activity, and most 
studies have failed to demonstrate a hemolytic process. 

In about 5% of the cases, however, hemolytic anemia is 
a major problem. In a few it is the presenting manifestation 
of SLE, and the patient may be considered to have an “idio- 
pathic” acquired hemolytic anemia. It may appear for the 
first time shortly after a blood transfusion, but this is not the 
rule. Typically, the anemia is severe, there is marked reticu- 
locytosis, the bone marrow exhibits normoblastic hyperactiy- 
ity, and the spleen is large. The nature of the hemolytic 
process is not clear. The evidence suggests that the process 
is due not to hypersplenism but to the adherence of an abnor- 
mal protein onto the red cell leading to its destruction. 
Splenectomy is not indicated, but treatment with adrenal 
steroids often induces a remission. 

A few patients with SLE can readily develop antibodies 
against red cell antigens. However, although several authors 
have reported a high incidence of transfusion reactions 
among these patients, in our experience such reactions are 
infrequent. 

Purpuric bleeding into the skin or mucous membranes is 
common. One of several factors may be responsible: throm- 
bocytopenia, involvement of the small blood vessels with 
SLE, or azotemia. The evidence suggests that in most in- 
stances the purpura is not the result of a deficiency in plate- 
lets. However, in the occasional case, as with hemolytic 
anemia, severe thrombocytopenia may be the presenting or 
outstanding manifestation of SLE. Similarly, it may be clin- 
ically indistinguishable from “idiopathic” thrombocytopenic 
purpura. In contrast to the experience in the hemolytic ane- 
mias, however, splenectomy is almost always beneficial, the 
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PLaTE 1.—Cutaneous lesions of SLE. A, characteristic “butterfly” erup- 
tions in a boy, aged 12. (From Bull. Johns Hopkins Hosp. 85:47, 1949.) 
B, moderately advanced lesions of the fingers in a colored woman, 


aged 25. 
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platelets usually returning to normal levels within a few 
days. Steroid therapy seldom corrects the platelet deficiency, 
although bleeding may be arrested. Despite the striking re- 
sponse to splenectomy, the experimental evidence does not 
support the concept that the thrombocytopenia is the result 
of disease of the spleen. It is more likely the consequence of 
some blood protein abnormality. In rare instances abnormal 
bleeding may follow the development of a peculiar circulating 
anticoagulant or, in others, of prothrombin deficiency sec- 
ondary to hepatitis or cirrhosis. 

The white count tends to be in the low normal or subnor- 
mal range. Rarely, the leukopenia is extreme (below 2,000 
per mm.*). With a complicating infection or with steroid 
therapy the patients may respond with a brisk leukocytosis, 
but this is not invariable. Moreover, a few patients exhibit 
leukocytosis during periods of highly active SLE not compli- 
cated by infection. 


THE L.E. CELL PHENOMENON 


The L.E. cell, first described in 1948, typically is a mature 
polymorphonuclear leukocyte which is largely filled with a 
mass of homogeneous material appearing much like ground- 
glass and staining red-purple with Wright's stain. The seg- 
ments of the nucleus are displaced toward the outer cell 
margin and the cytoplasm may be seen merely as a thin ring 
adjacent to the cell wall. The L.E. cell is usually larger than 
a normal neutrophil. The same homogeneous material may 
be found outside the cell. This “extracellular material” may 
be found either surrounded by clusters of polymorphonuclear 
neutrophils, called “rosettes”, or as free globules. The “ro- 
settes”, free globules or both are often found in preparations 
containing typical L.E. cells, but may occur in the absence of 
these cells. 

Buffy-coat preparations from peripheral blood yield L.E. 
cells as satisfactorily as those from bone marrow. L.E. cells 
appear when anticoagulants, such as heparin, oxalate or 
citrate, are used, and also clotted or defibrinated blood. They 
can also be demonstrated when silicone-treated apparatus is 
used in the absence of anticoagulants or coagulation. 

Zinkham and Conley have devised a technique in which 
heparinized blood is rotated in the presence of glass beads for 
30 minutes, after which a buffy-coat preparation is made. 
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PLaTE 2.—Smears of buffy coat of heparinized blood stained with 
Wright’s stain. A, blood incubated but not rotated from a patient with 
SLE. There are large clumps of platelets but no extracellular material 
and only rare L.E. cells. B, rotated blood from the same patient. Many 
LE. cells are apparent. (From Bull. Johns Hopkins Hosp. 98: 102, 1956.) 
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With this technique many more L.E. cells (Plate 2) wer 
obtained than in either the heparinized or, in most cases, the 
clotted blood technique, but L.E. cells were not found in pa. 
tients not revealing L.E. cells by the usual methods. Cel] 
structure was well preserved and there was no increase jn 
phagocytosis of nuclei or red cells. Plasma fibrinogen levels 
did not fall after this procedure, suggesting that defibrination 
did not take place. Another intriguing technique, that of 
Snapper and Nathan, requires only 2 drops of finger-tip blood, 
One drop, obtained from a normal person or preferably q 
patient with leukemia, is placed on a glass slide and allowed 
to clot; the clot is then removed, leaving a film of disinte. 
grated white cells, which is set aside to dry. The other drop, 
obtained from the patient to be tested, is placed on a cover. 
slip, which is then suspended over the previously prepared 
slide as a hanging drop in such a manner that the blood 
comes in contact with the dried and disintegrated white cells. 
After a period of incubation the cover-slip is removed, taking 
with it the overlying clot and leaving a highly concentrated 
area of white cells to be stained and observed. 

A meticulous search for L.E. cells must be carried out. It 
should be customary to examine smears on two cover-slips for 
at least one hour before reporting a negative result. Moreover, 
strict criteria as to what constitutes an L.E. cell must be used, 
paying particular attention to the characteristics of the in- 
clusion body and satisfying oneself that the engulfed mate- 
rial is not a white cell, an unaltered cell nucleus, a red cell 
or some other substance. 

It is now generally agreed that the following three factors 
are essential for L.E. cell formation: (1) a “plasma factor” 
present in the majority of patients with SLE, (2) nuclear 
material obtained from leukocytes and changed, either di- 
rectly or indirectly, by the plasma factor, and (3) phagocytic 
cells to engulf this altered nuclear material. 

The plasma factor is an immunologically specific protein 
associated with the gamma globulin fraction of the plasma 
proteins. It is not inhibited in vitro by a variety of steroid 
hormones, including cortisone and testosterone, but is re 
ported to be inhibited by para-aminobenzoic acid, quinacrine 
and manganous ions. This L.E. factor has been shown to be 
present in body fluids other than plasma, namely, pleural 
fluid, pericardial fluid, cerebrospinal fluid, blister fluid and 
urine. It can cross the placental barrier. 
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The nuclear material from white cells gives rise not only 
to the inclusion bodies within L.E. cells but also to the extra- 
cellular material seen in rosettes and free globules. That this 
material is nuclear in origin is suggested by certain special 
staining reactions for desoxyribosenucleic acid. 

Of these three factors, only the plasma factor needs to 
come from a patient with SLE. The nuclear material and the 
phagocytes can be obtained from normal peripheral blood, 
blood from patients with diseases other than SLE, stored 
blood or the blood from various animals. A practical point in 
this regard is that when the patient to be tested has a low 
granulocyte count, incubation of the patient’s plasma with 
the blood of another person with a normal or an elevated 

ulocyte count should be carried out. 

LE. cell formation is largely an in vitro, and not an in 
vivo, phenomenon. L.E. cells are rarely observed in direct 
smears of blood or bone marrow. They are, however, occa- 
sionally found in pathologic material. 

From their own experiments and an analysis of previous 
observations by others, both Snapper and Nathan, and Zink- 
ham and Conley believe that the L.E. cell phenomenon occurs 
almost exclusively in vitro because dead white cells are neces- 
sary for their formation. With death of the white cell, nuclear 
material is released for interaction with the specific L.E.-cell- 
forming substance in the patient’s plasma. Their techniques 
are designed to provide a maximum amount of this nuclear 
material for such interaction and by rotation, as in Zinkham 
and Conley’s method, to increase the incidence of contact 
between the nuclear and plasma factors. It is said that L.E. 
cells can be produced in finger-tip blood if a rubber band is 
tied tightly around the finger for 20 minutes, thus occluding 
the circulation. In all probability this results in injury to 
white cells and release of nuclear material. 

The significance of the extracellular material is not clear. 
In its staining properties it is identical with the homogeneous 
inclusion body within the L.E. cell. Studies in progress at 
this hospital indicate that this extracellular material disap- 
pears when unstained smears are incubated with desoxyri- 
bosenuclease. It is almost always present in positive L.E. cell 
preparations. However, the correlation between the amount 
of extracellular material and the number of L.E. cells is poor. 
In some patients the L.E. cell test yields consistently extra- 
cellular material but no L.E. cells, even though cells from a 
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normal individual are used in the test. Most of these patients 
have a clinical picture compatible with SLE. Since the blood 
of normal persons and of patients with a variety of diseases 
other than SLE does not yield this extracellular material, 
this substance probably has an intimate relationship to the 
disease SLE. 

The proportion of SLE patients in whom a positive test is 
found ranges from 69 to 100% in different series. In ours 
the value is 82% (79 of 96 cases), but this figure is not too 
meaningful when one considers the difficulty of establishing 
satisfactory criteria for the diagnosis of SLE. For example, 
in addition to our 96 cases with “proved” SLE, there were 
more than 50 others in whom the diagnosis was suspected 
but in whom L.E. cells were not found even after repeated 
testing. 

During the three to four years after its introduction the 
L.E. cell test was considered highly specific for SLE. As late 
as 1953 Haserick wrote that it provides: “a sheet anchor for 
the diagnosis . . . supplying much the same sort of orienta- 
tion for systemic lupus erythematosus that the discovery of 
the specific serologic tests provided for syphilis.” In the past 
three years, however, several isolated reports of so-called 
false positive tests have appeared. Many of these are uncon- 
vincing in that one or more of the morphologic or tinctorial 
criteria of the phenomenon itself was missing. In all likeli- 
hood some material other than the L.E. cell substance was 
phagocytized. In the one patient with multiple myeloma, for 
example, this may well have been amyloid. In other reports, 
as in the patient with acquired hemolytic anemia, the case 
histories are highly suggestive of SLE. 

Slocumb suggested that prolonged administration of corti- 
sone and its subsequent withdrawal may produce both LE. 
cells and a clinical picture resembling SLE. He reported 15 
such cases among a group of patients treated for rheumatoid 
arthritis. He did not report, nor have others, L.E. cells in pa- 
tients similarly treated for other diseases. No mention is 
made of the results of L.E. cell tests before therapy in his 
patients. Moreover, since polyarthritis is often the initial 
manifestation of SLE (one third of the cases, in our series), 
it is possible that these patients had SLE before cortisone 
therapy was begun. 

Surveys have been reported in which no false positive tests 
were detected among thousands of patients with diseases 
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other than SLE. These include polyarteritis nodosa, sclero- 
derma, dermatomyositis, rheumatoid arthritis, rheumatic 
fever, drug reactions and other allergic states. If false posi- 
tive tests do exist, they must be very rare. 

The correlation between the presence of L.E. cells, or the 
numbers of cells seen, and the activity of the disease is poor. 
We have already noted the absence of L.E. cells in critically 
ill patients. Conversely, patients may exhibit L.E. cells in 
abundance during prolonged remissions occurring either 
spontaneously or coincident with steroid therapy. 


OTHER SERUM PROTEIN ABNORMALITIES 


Certain plasma protein abnormalities appear with such 
frequency in patients with SLE that it is tempting to postulate 
that these changes are related in some fashion to the patho- 
genesis. However, this relationship remains obscure. In re- 
peated instances we have seen protein abnormalities in high 
titer in patients who seem to be in a clinical remission; and 
conversely, the study of acutely and severely ill patients may 
reveal only minor protein changes. Certain of these altera- 
tions (e.g., the false positive serologic test for syphilis) may 
antedate the onset of the clinical manifestations of the dis- 
ease by several years. 

The serum globulin concentration is elevated (over 3.0 
Gm. % ) in approximately half of the cases; and in many, 
exceeds 4.0 Gm. In a similar number of patients the serum 
albumin concentration is less than 3.5 Gm. %. Plasma fibrin- 
ogen levels have been high in the few cases measured. 

Electrophoretic analysis of the plasma proteins in general 
confirms these findings and reveals the globulin elevations to 
be in the gamma and, to a lesser extent, the alpha-2 fractions. 

The erythrocyte sedimentation rate is elevated in the vast 
majority of patients with active disease and often remains 
high during remissions. However, there are exceptions: eight 
of our patients had normal rates during episodes of active 

ase. 

About three fourths of the patients have positive cephalin- 
cholesterol flocculation and thymol turbidity reactions. 
Presumably, these abnormalities reflect serum protein aberra- 
tions, not intrinsic liver disease. As in the case of the sedi- 
mentation rate, positive results are often recorded in 
asymptomatic patients. 
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The vast majority of these patients have multiple abnor. 
malities in the serum protein pattern (Fig. 2). Other plasma 
protein dysfunctions have been elicited by laboratory studies 
including red cell autoagglutination, circulating anticoagy. 
lant, positive Coombs reaction, cryoglobulins, lowered serum 
complement activity and positive hemolytic streptococcus 


GLOBULIN POSITIVE 

OVER 3 GRAMS CEPHALIN 

PER FLOCCULATIO 


Fic. 2.—Relationship between hyperglobulinemia, positive L.E. cel 
tests and positive cephalin-cholesterol flocculation in 76 cases of SLE. h 
two cases all three tests gave negative results and would, therefore, be 
represented by dots lying outside all of the circles. (From Medicine 33; 
291, 1954.) 


agglutination tests. These abnormalities are not universal in 
SLE patients and additional studies are needed. 

Hexosamines, which constitute about 40% of the muce 
polysaccharides of the connective tissue ground substance, 
were elevated in 17 of 19 patients studied by Boas and Soffer. 
These levels fell in 11 of the 17 during hormone treatment. 
These elevations of serum hexosamine are not specific for 
SLE, also being found in other illnesses, such as trauma, pnev- 
monia or myocardial infarction. 


DIAGNOSIS 


The patient with a classic clinical picture of SLE whose 
serum contains the L.E. cell factor and in whom biopsy re 
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yeals histologic changes compatible with this disease poses 
no problem in diagnosis. However, this is not the usual way 
in which the patient presents himself to the physician. 

As indicated previously, the disease characteristically un- 
folds in an episodic manner. In its earlier stages, or even at 
some later stage, only one manifestation may dominate the 
clinical picture and the patient may be thought to have an 
illness other than SLE. The clue or clues which lead to the 
diagnosis of SLE may come from several sources. One is 
careful study of the history, which may reveal a succession 
of disease states, some of which may not have been well 
explained and which, if taken together with the current 
illness, become meaningful in terms of exciting suspicion 
that the patient has SLE. Thus, a patient presenting with 
migratory polyarthritis resembling rheumatoid arthritis may 
have previously noted sensitivity on exposure to the sun, 
have had an unexplained bout of pleurisy or an unexplained 
period of fever. 

Another situation which should lead to suspicion of this 
diagnosis is that in which the predominant clinical mani- 
festations point to a single organ system but there are addi- 
tional clinical features which seem unrelated and for which 
no ready explanation is available. One should in such cir- 
cumstances think of the possibility of SLE as a diagnosis 
under which all the findings could receive a unified explana- 
tion. Such a situation occurred in a patient recently admitted 
with “pyelonephritis” but who also had severe enough ar- 
thralgia to prompt the intern to request an L.E. cell test, which 
was positive. In such cases, as in this one, further meticulous 
history-taking often uncovers additional information which 
may be included in the diagnosis of SLE; this patient had 
had unexplained fever and pleurisy one year before admis- 
sion. 

The important clue to the diagnosis may be an abnormal 
finding on physical examination. To illustrate, the discovery 
of a cytoid body in the retina of a patient with “rheumatoid 
arthritis” is strongly presumptive evidence of SLE. Often the 
clues from the physical examination may be very subtle. In 
a patient admitted to the orthopedic service for the surgical 
removal of several painful subcutaneous nodules, the medical 
consultant had an L.E. cell test performed because the degree 
of arthritis was less than he would expect in a patient with 
theumatoid arthritis (with subcutaneous nodules) and the 
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patient had had a number of episodes of peculiar behavior 

Atypical findings in one or more routine laboratory tests 
frequently lead to the diagnosis of SLE. An unexplaine 
normocytic, normochromic anemia in a patient with feve 
and pleurisy may arouse suspicion. In a patient with poly. 
arthritis and carditis, “rheumatic fever” may be questioned 
and SLE suspected if the white count is below normal, 4 
positive result of a serologic test for syphilis may be the crit. 
ical clue, as discussed elsewhere. Abnormal findings on ur. 
nalysis in a patient with “rheumatoid arthritis” may prompt 
the physician to look for L.E. cells. 

Certain changes in the blood proteins are frequently ex. 
ceedingly helpful in alerting the physician to the presence of 
SLE. The serum globulin concentration is often elevated and, 
if available, electrophoresis may reveal elevation in the 
alpha-2 or gamma globulin fractions, changes which ar, 
however, not pathognomonic. Abnormal protein partition 
may be reflected in positive cephalin-flocculation and thymol 
turbidity tests (when other liver function tests are normal), 

As a result of observation of a large number of patients it 
becomes obvious that there is no typical pattern of onset and 
the disease may present in many bizarre and puzzling ways. 
With increased experience, however, some of these are seen 
often enough to lead the physician to make the correct diag. 
nosis early. These include: prolonged fever of unknown 
origin with leukopenia, “idiopathic” thrombocytopenic pur. 
pura, acquired hemolytic anemia, unexplained epilepsy, dis- 
covery of a chronic false serologic test for syphilis, an 
unexplained acute psychotic episode, unexplained nephritis, 
“idiopathic” myocarditis or “aseptic meningitis.” 

In any of these circumstances, when a reasonable suspi- 
cion of SLE exists, an L.E. cell test is performed. Although 
these cells are found in 80-90% of patients with SLE, the 
first positive result is often not obtained until after repeated 
testing. Therefore, a negative result of the L.E. cell test by no 
means rules out the diagnosis. The value of the L.E. cell test 
lies in the fact that of the many abnormal proteins found in 
the serum of this disease, this protein is present with great 
frequency and is relatively simple to test for. However, it 
may not first appear until after the disease has been active 
for many months, or even years. 

When L.E. cells are not found and the diagnosis is still 
being entertained, biopsy specimens of skin, muscle or lymph 
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node may be secured. In general, contrary to earlier opinions, 
examination of such material has not been very fruitful. 
When considered with all the other accumulated facts, a 
skin lesion showing histologic changes compatible with lupus 
erythematosus may be helpful. Only a small proportion of 
biopsy specimens obtained from lymph nodes or muscle re- 
veal any pathologic change. Considerable attention should be 
paid to the area for biopsy. A well developed skin lesion 
should be chosen. The lymph node should be easily palpable 
and from an area where it is not usually felt. A muscle biopsy 
should be a generous specimen and the overlying skin and 
subcutaneous tissue should also be removed for examination. 
The yield from biopsy material may be increased by requesting 
the pathologist to cut and examine more than the routine 
number of sections. 

Furthermore, pathologic changes, when found, may be 
nonspecific or interpreted as representing some disease 
other than SLE. In a review of 119 skin biopsies, one group 
found that no single pathologic change would allow an un- 
equivocal diagnosis of lupus erythematosus. Changes in 
lymph nodes are frequently so indistinct that they have been 
variously reported as due to cat scratch disease, tuberculosis 
or sarcoidosis. In one of our patients the lymph node biopsy 
was thought to be so characteristic of Hodgkin’s disease that 
the patient was treated with nitrogen mustard. 

The differentiation between SLE and other diseases involv- 
ing connective tissue may at times be difficult. An illustration 
is the patient with rheumatoid arthritis who has fever, sub- 
cutaneous nodules, pericarditis, anemia and is found to have 
a positive L.E. cell preparation. To some observers this patient 
would be thought to have the malignant form of rheumatoid 
arthritis and a false positive L.E. cell test. To others, how- 
ever, the patient would be considered to have SLE, having had 
joint involvement initially as the sole manifestation of the 
disease. There are such close resemblances between these 
two diseases that some observers believe that they may not be 
separate illnesses but really different forms of the same dis- 
ease. Differentiation between SLE and the other collagen- 
vascular diseases — polyarteritis nodosa, scleroderma or 
dermatomyositis—may also be similarly difficult at times and 
made even more so by the fact that pathologic changes typi- 
cal of one or the other collagen-vascular diseases (arteritic 
lesions similar to those seen in clinical polyarteritis nodosa or 
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scleroderma-like changes in the skin) have been found ip 
some patients considered to have SLE on both clinical ang 
pathologic grounds. 

Diagnostic errors, which may be catastrophic to the pa. 
tient, are at times made in the opposite direction. A clinica] 
syndrome consisting of fever, cardiac murmur, splenomegaly 
and nephritis might mistakenly be thought due to SLE and 
turn out to be caused by subacute bacterial endocarditis, 
Other diseases which may simulate SLE include a variety of 
other infections, such as disseminated tuberculosis, and vari. 
ous lymphomas. Moreover, as in any chronic disease with 
alternating periods of activity and remission, other illnesses 
may develop and be thought due to the underlying chronic 
process. In SLE, infection of the lungs and kidneys is com. 
mon and may be mistakenly ascribed to SLE. The therapeutic 
implications of such errors are obvious, and irreparable dam- 
age may result unless great care is taken to avoid them. 


MANAGEMENT 


In a chronic disease such as SLE, whose clinical mazni- 
festations vary in terms of both the organ systems which may 
be involved and the severity and duration of the involvement, 
evaluation of the effect of any therapeutic agent on its course 
may be difficult. Objective changes in temperature, cutaneous 
lesions and join involvement may be observed, but when 
these have been suppressed during therapy there is no spe 
cific and reliable measurement of disease activity. 

Before discussion of the merits of particular therapeutic 
agents, it should be emphasized that there are general meas. 
ures which may be helpful. Pain may be relieved by appropri- 
ate analgesics. Various physical means, such as sponging with 
water or alcohol, may reduce dangerously high fever. Specific 
antibiotics should be given promptly for superimposed infec- 
tions. However, because of the high incidence of allergic 
reactions to drugs in patients with SLE, a careful allergic 
history should be obtained and antibiotics given only for 
definite indications. Heart failure should be treated in the 
usual manner by rest in bed, digitalis, restriction of sodium 
intake and diuretics, if necessary. Transfusions may be indi- 
cated for anemia, although they should not be given indis- 
criminately, for exacerbations of SLE have been observed to 
follow. Because a flare-up of the disease frequently follows 
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excessive exposure to the sun, we advise patients to avoid such 
exposure as far as possible. Various ointments and lotions 
may soothe inflamed skin. 

During the more chronic phase the patient should be al- 
lowed activity to tolerance, but during more active periods 
restriction of activity may be beneficial. The physician may 
give the patient psychologic support by outlining the varia- 
bility in the course while presenting an optimistic outlook. 

Since Page first reported the beneficial effect of Atabrine 
(quinacrine hydrochloride) in patients with chronic discoid 
lupus erythematosus, similarly favorable results have been 
reported by others using Atabrine or chloroquine. Today, 
most dermatologists feel that these antimalarials are the 
agents of choice in discoid LE. Because the skin becomes 
yellow with Atabrine, chloroquine is more widely used. The 
usual initial dose of chloroquine, 750 mg. daily, is continued 
for one to four weeks until a decided response is obtained, 
when the dose is reduced to 500-250 mg. and maintained. 
In 50-75% of the patients there is either clearing of the 
dermatitis or “major improvement.” The recurrence rate after 
stopping the drug is high. 

In five patients with systemic lupus the skin improved ini- 
tially in three but all five had “side reactions”—a different 
type of dermatitis in four and, in the fifth, a flare-up of SLE. 
Of Dubois’ 20 patients with SLE there was improvement in all 
four patients with the “chronic systemic” form (no L.E. 
cells), great improvement in three of five with “subacute 
systemic” disease, and improvement in only three of 10 pa- 
tients with “classical acute” SLE. The conclusion was that in 
general the less active the lupus, the better the result. 

Side reactions to chloroquine include nausea and vomiting 
and less commonly dermatitis, mental depression and psycho- 
sis. There have been several reports of fatal aplastic anemia 
following Atabrine therapy for chronic discoid LE. 

With salicylates more than half the patients with SLE defer- 
vesce rapidly. In some, joint pains simultaneously disappear. 
In others, joint pains are controlled while fever is unaffected. 
These drugs may be particularly useful in acutely ill patients 
unable to receive hormone therapy for one reason or another. 

In 1949 enthusiastic reports on the efficacy of ACTH or 
cortisone in patients with SLE appeared. Although relapses 
occurred after treatment was stopped, the disease remained 
inactive in many patients for months. With a larger experience 
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it was evident that despite the striking effects on many of the 
acute manifestations, certain abnormalities persisted, such a5 
a high sedimentation rate, leukopenia, thrombocytopenia g 
L.E. cells. It is generally believed that the basic disease proces 
is not altered by therapy. Cases emerged which did not respond 
well to even large doses of hormone. In others the dosage of 
hormone was limited by serious side reactions. Despite theg 
limitations, the effects on the acute disease have continued to 
be dramatic and adrenocortical steroid therapy is given most 
patients with SLE. 

The first decision to make is whether or not to treat the 
patient with steroids at all. This decision is often arduoys 
because of our inability to estimate disease activity, as dis. 
cussed previously. It is based on the number, severity and 
importance of the various manifestations in a given patient, 
When the disease is relatively inactive in terms of constitu. 
tional manifestations such as fever and weakness and when 
there is no evidence of active renal, cardiac or nervous sys. 
tem involvement, steroid treatment is not instituted. 

If it is decided to treat the patient, the next step is selection 
of the hormone and the initial dosage. Several years ago ACTH 
was used more than cortisone because it was in larger supply. 
When cortisone became available in tablet form, it gained 
favor rapidly because of the ease of administration, rapidity 
of action, and lack of allergic reactions occasionally observed 
with ACTH. Hydrocortisone supplanted cortisone to some ex. 
tent, when it was shown to be less sodium-retaining. Predni- 
sone or prednisolone are now being widely used because of 
the reported lack of sodium retention or potassium depletion. 
These newer compounds are advantageous in patients with 
cardiac or renal disease, whether due to SLE or not, in whom 
the dosage of the earliest hormones might be limited by so 
dium and, thus, fluid retention. However, there is the danger 
that the patient may be less closely followed, with a conse 
quent rise in the other complications of steroid therapy, such 
as peptic ulceration, infection and mental aberrations. 

The initial dosage depends to some extent on the intensity 
of the disease activity. The following initial daily doses have 
been found by cumulative experience to be sufficient for most 
moderately to severely ill, hospitalized patients: 


ACTH gel...... 60 units 


34 


afte 
This 
cant 
degree 
orator 
vated 
When 
stepw: 
in the 
relaps 
dose-r 
tn 
trea’ 
weeks 
“tebo 
re-tre: 
ual d 
thera} 
discon 
nison 
four 
= mg. 
| 
| 
dose 
: A ( 
over 
initia 
spon: 
porta 
not i 
ment 
= a ment 
Sever 
reduc 


If after a few days there is little or no response, the daily dose is 
increased in a stepwise manner until a response is obtained. 
This dose, or the initial one if it were effective, is continued 
until either maximal improvement has taken place or signifi- 
cant side reactions to steroid therapy appear. We gauge the 
degree of improvement more on clinical grounds than on lab- 
oratory abnormalities; to illustrate, we do not “treat” an ele- 
vated sedimentation rate or serum globulin concentration. 
When the maximum is reached, the dose is then lowered in a 
stepwise fashion. Whenever possible the patient is observed 
in the hospital during the immediate post-treatment period. 
In some patients the disease remains quiescent but in others 
relapse occurs promptly, in some cases before the end of the 
dose-reduction period. Unless the patient is desperately ill, 
treatment is not immediately reinstituted, for the relapses in 
some patients are only temporary, lasting one day to three 
weeks, followed by a period of remission. This is called the 
‘rebound phenomenon.” If the relapse persists the patient is 
re-treated and the maintenance dose ascertained by very grad- 
ual dose reduction. After several months on maintenance 
therapy, the dose is again slowly diminished with a view to 
discontinuing treatment. In practice, the dose of hormone is 
reduced more slowly as the dose becomes lower. To illustrate, 
after maximal improvement has occurred with 60 mg. pred- 
nisone daily, the dose is reduced by 10 mg. daily every two to 
four days until a daily dose of 30 mg. is reached; then by 5 
mg. every week until the dose is 20 mg. daily; then very slowly, 
by 2.5 mg. every two to four weeks, until the maintenance 
dose is ascertained. 

A detailed report of our experience in 62 treated patients 
over a five year period is available in a prior publication. The 
initial response in two thirds of the patients was rapid and 
striking. In a few of them, however, although the general re- 
sponse was equally striking, the function of one or more im- 
portant organ systems, such as the heart or the kidney, did 
not improve. In some patients the same degree of improve- 
ment was attained but it occurred more slowly. Four patients 
were unimproved and two others died. In four others treat- 
ment had to be stopped when severe hypertension appeared. 
Severe relapses occurred in five patients when the dose was 
teduced too rapidly. 

Among the patients who improved during the first course 
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of treatment, roughly five-sixths had, without further therapy, 
remissions ranging from one month to five years, averaging 
six months. One half of these had a significant rebound. There 
was no correlation between the duration of remission and 
the severity of the illness immediately before treatment was 
begun. 

The over-all patterns of response were extremely variable 


TABLE 6.—PattTerns oF Response To ACTH anp CorTIsonE 
TREATMENT IN 62 PATIENTS WITH SLE* 


PATTERN oF RESPONSE Patients 

Quiescent or mildly active after stopping treatment... . 16 

a) after 1 circumscribed course.................. 

Quiescent or mildly active but on maintenance treatment ll 

a) after long remission following 1st course........ 1 

c) after failure to obtain a remission............ * 6 
Progressive active 10 

a) despite 1 or more courses. 8 


(1) no further treatment because of prev. compli- 


a) after remissions for several months............ 
b) a few months after treatment stopped because of 

Recent cases: satisfactory response................- 


*From Medicine 33:291, 1954. 


(Table 6), and virtually every possible therapeutic result was 
seen. 

Perhaps the most striking specific therapeutic response to 
steroid therapy is the sharp defervescence, seen in almost all 
patients. 


Improvement of joint symptoms and signs is also impres- 
sive. As one might expect, relief from joint pains proceeds 
more slowly and less completely in patients with deforming 
arthritis. The daily maintenance dose of cortisone to control 
joint pain varies widely, between 35 and 200 mg., and is of the 
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same order of magnitude as that required to control the symp- 
toms of rheumatoid arthritis. 

Various skin manifestations clear completely in most pa- 
tients, but usually at a slower rate than do fever and arthritis. 
Healing is more rapid and complete in recent lesions and in 
those with erythema but no edema or scarring. Following a 
course of steroid therapy the lesions do not tend to disseminate. 
In many patients given ACTH, the healing lesions often be- 
come deeply pigmented. 

The early experiences of several groups revealed that the 
kidney lesions of SLE rarely benefited from hormone therapy. 
Indeed, such therapy was frequently accompanied by an 
increase in edema, hypertension or azotemia. Subsequent ex- 
perience has altered this impression, for in patients with 
nephropathy of recent onset, improvement in the renal mani- 
festations of SLE has been observed. Dubois described two 
patients in whom renal abnormalities appeared during corti- 
sone therapy and disappeared when the dose of cortisone was 
raised. Prednisone, because it is not accompanied by sodium 
retention or potassium loss to a significant degree, is theoreti- 
cally preferable to ACTH or cortisone in treatment of the 
nephritis of SLE. The preliminary experience of Bollet, Segal 
and Bunim in seven prednisone-treated patients with renal 
abnormalities was in general similar to that seen in cortisone- 
treated patients, there being no improvement in most patients. 
However, increasing edema formation, hypertension and nitro- 
gen retention did not occur. The disappointing results of ster- 
oid therapy in the nephritis of SLE probably stems from the 
fact that the renal disease usually exists for long periods before 
the patient is first seen and treated. Early recognition of renal 
abnormalities is thus exceedingly important. 

In patients with renal disease, both pericarditis and myo- 
carditis are unchanged or deteriorate further. Striking relief of 
heart failure and cardiac enlargement is, however, often seen 
in those without kidney disease. Murmurs are usually un- 
changed. 

Although pleuritic pain may be gone after one to two days 
of therapy, objective evidence of improvement appears more 
slowly, usually over one to three weeks. Similar gradual im- 
provement is usually observed in the pneumonitis of SLE. 

Anemia is strikingly alleviated in most patients. Maximal 
improvement is not usual until after three weeks at moderately 
high dosage levels. In patients with renal disease, however, the 
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anemia usually persists; in those with progresive azotemia ; 
may become worse. 

Sharp increases in the white cell count are the rule. Hoy. 
ever, marked leukocytoses may indicate a superimposed jp. 
fection, as it did in one of our patients with a staphylococc, 
septicemia. 

The sedimentation rate decreases significantly in most; tp 
normal in some. When it falls to normal there is always, 
clearcut clinical remission, but in many patients a clinica 
remission takes place in the absence of a drop in sediments. 
tion rate. The various protein abnormalities—elevated serum 
gamma and alpha-2 globulin concentrations, positive cephalin. 
cholesterol flocculation tests and elevated thymol turbidity 
values—revert to normal in more than half the patients during 
steroid therapy. 

Management is frequently complicated by various side r. 
actions to adrenocortical steroid therapv. It is important tp 
ascertain whether the complication is hormone-induced 
disease-induced, for if due to excessive hormone, treatment 
should be discontinued or the dose reduced, but if due to 
greater disease activity, the dose of hormone should be in. 
creased. 

An example would be the appearance of convulsive seizures 
or psychotic behavior during treatment. Seizures and psychosis 
both occur during the natural course of SLE but also de 
velop during hormone therapy in various diseases other than 
SLE. A correct appraisal is essential for, as first described by 
Russell, Haserick and Zucker, convulsions due to SLE may 
abate and abnormal electroencephalograms may retum 
toward normal under cortisone therapy. In our experience 
convulsions are most common as a preterminal event, usually 
with uremia and severe hypertension. Moreover, seizures do 
not appear in the vast majority of patients receiving very 
large doses of hormone. Thus, we feel that in most instances 
they are caused by active disease and not excessive hormone. 
Psychosis, on the other hand, is frequently hormone-induced 
and is an ever-present danger when large doses of hormone 
are being administered. 

Of particular importance to watch for are recurrence of 
fever due to infection, abdominal symptoms indicative of 
peptic ulceration and pulmonary or renal manifestations in- 
dicative of local infection. 

These illustrations are presented to point up the onerous 
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decisions frequently facing the physician in the care of pa- 
tients with SLE and to emphasize the necessity of careful 
observation when these patients are receiving hormone 


therapy. 


PROGNOSIS 


Data as to the duration of this disease are important not 
only to permit one to give the patient or his family a reason- 
ably accurate prediction of the future course of events but 
also as a backdrop against which the value of a therapeutic 
agent may be tested. 

In the attempt to determine meaningful prognostic figures 
for a chronic disease such as SLE several problems arise. The 
first is concerned with a definition of the cases to be included 
in the analysis. From the previous discussion of diagnostic 
criteria, it follows that a representative series should include 
not only cases with a positive L.E. cell test or characteristic 
histologic changes in biopsy or autopsy material but also those 
in which the clinical picture overwhelmingly points to SLE 
but is unaccompanied by L.E. cells or pathologic change. 

The second problem is selection of a point of reference from 
which prognosis may be stated. In many cases of SLE, as 
emphasized previously, it is difficult to ascertain with any de- 
gree of confidence the date of onset, because of both the 
vagueness of the initial symptoms and the fact that some ab- 
normality of the serum proteins may antedate the onset of 
symptoms by months or years. Thus, the analysis rests on 
more solid ground if a more objective reference point such as 
the date of diagnosis is chosen. 

Last, there is the technical problem of employing a proper, 
analytical method which takes into account the variable length 
of time that patients are followed, since patients are entering 
the series at different times and so the length of the observa- 
tion period will vary greatly. 

In analyzing our own cases we have adopted the method of 
analysis employed by the insurance companies, called the 
“life-table” technique. For our reference point we have selected 
the time of diagnosis, rather than the time of onset, for rea- 
sons just outlined. Moreover, we have included only those 
cases diagnosed during and after 1949, for in that year aware- 
ness of and interest in this disease on the part of physicians 
increased sharply as a consequence both of the discovery of 
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the L.E. cell test and the initial reports of dramatic improve. 
ment with steroid therapy. 

The survivorship figures derived from such an analysis of 
99 cases diagnosed at the Johns Hopkins Hospital during 
1949-53 are presented in Figure 3. Except for the first three 
months, when deaths occurred more rapidly, the death rate 
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Fic. 3.—Survivorship after diagnosis in 99 cases of SLE seen from 
1949 through 1953. (From Medicine 33:291, 1954.) 


after diagnosis is constant at 10% per year; that is, of the 
survivors to any given point in time, 10% will die during the 
following year. It must be emphasized, however, that these 
are “average” values and, because of the great variability in 
the natural course of the disease, no precise prediction can 
be made in the individual patient. 


THE HYDRALAZINE SYNDROME 


Hydralazine (marketed as Apresoline) is a hypotensive 
agent widely utilized in the treatment of hypertension. In the 
past two years, a number of reports have appeared describing 
a rheumatism-like syndrome which may complicate its pro 
longed usage. This reaction has been noted in 7—10% of pa 
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tients given an average of 600 mg. or more of this drug daily 
over periods longer than eight months. In most instances it 
developed when the diastolic pressure had fallen to normal 
levels and, in some, seemed to be precipitated by development 
of an intercurrent infection. At the onset, chills have been 
described as well as migrating pains in the muscles and joints. 
Later stage, symmetrical arthritic involvement of the proximal 
interphalangeal joints developed and the clinical picture re- 
sembled rheumatoid arthritis. If Apresoline was continued, 
fever often developed and was accompanied by prostration, 
pleural, pericardial or joint effusions, erythematous eruptions 
resembling those seen in SLE, sensitivity of the skin to ultra- 
violet light and lymphadenopathy and splenomegaly. In one 
instance a typical rheumatic nodule was noted. There may be 
a decrease in serum albumin concentration with increase in 
alpha and gamma globulins. The sedimentation rate was usu- 
ally elevated, and occasionally a false serologic test for syphilis 
was found as well as anemia and leukopenia. In a few cases 
LE. cells were found in the peripheral blood. 

Only a few of the patients have developed this complete pic- 
ture, which certainly resembles the clinical manifestations of 
SLE. However, it has been pointed out that there are certain 
differences between this drug-induced syndrome and spon- 
taneously occurring systemic lupus. The hydralazine syn- 
drome has been noted predominantly in males, and there has 
been a paucity of urinary abnormalities such as hematuria, 
casts or proteinuria. In general, the syndrome subsides when 
the drug is withdrawn and in a number of instances has been 
reactivated by re-administration of hydralazine. Occasionally 
the manifestations persist after the drug has been withdrawn 
and in these circumstances can be suppressed by steroid ther- 
apy. This suggests that in a few instances, as in our experi- 
ence, the patient had SLE when hydralazine therapy was 
instituted. It seems unlikely, however, that 10% of these hy- 
pertensive patients could also have had, at the time therapy 
was begun, a latent form of rheumatoid arthritis or SLE. 

Most observers do not feel that this is an allergic or sensi- 
tization reaction to hydralazine since the onset of the syn- 
drome and its severity seem related to total dosage and length 
of administration. These relationships are most consistent 
with the possibility that there is a progressive depletion of 
some substance of physiologic importance. Chemically, hydral- 
azine may combine with carbonyl and sulfhydryl radicals and 
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is known to have a strong affinity for metallic ions. This 
chelating action may result in the creation of a trace-element 
deficiency leading to interference with certain enzyme sys. 
tems. There is now experimental evidence to support this pos. 
sibility. Comens has reported the experimental production in 
dogs of a disease which has clinical and pathologic similarities 
to SLE following the administration of Apresoline for one to 
eight months. The dosages he used were similar to those which 
had been administered to man. He was able to demonstrate 
the L.E. cell phenomenon with serum from those dogs. Ina 
later experiment hydralazine was given to cockerels, all of 
which developed perosis within six weeks, a disease considered 
to be the result of manganese deficiency. Another group of 
cockerels was fed the drug and manganese citrate simultane. 
ously and all developed normally. Comens found that manga- 
nese inhibited the in vitro formation of the L.E. cell in blood 
from patients with SLE in a concentration of 1 x 10°? molar. 
Copper, cobalt, zinc and iron caused no such inhibition. All of 
the dogs fed hydralazine alone developed a lupus-like syn- 
drome, but no glomerular wire-loops were found in two also 
given manganese citrate parenterally. Three patients with 
hydralazine disease and two with SLE were reported to have 
improved symptomatically when manganese ion was admin- 
istered orally. Comens suggests that hydralazine may produce 
the hydralazine syndrome by binding manganese ion, thus 
possibly blocking certain dependent enzyme systems. 
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